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Children Treated at an Expeditionary

Military Hospital in Iraq
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Objective: To describe the treatment of children at an
expeditionary military hospital in wartime Iraq.

Design: Descriptive, retrospective study.

Setting: The 332nd Air Force Theater Hospital in Balad,
Iraq, January 1, 2004, to May 31, 2005.

Patients: All 85 children (of 1626 total patients) evalu-
ated and treated at the hospital during the study period.

Interventions: Indicated surgical procedures per-
formed on children.

Main Outcome Measures: Age, sex, diagnosis, in-
jury, operations, and complications for children during
the study period.

Results: The 85 children (age range, 1 day to 17 years;
mean, 8 years) represented 5.2% of all patients. Thirty-

four (61%) of the 56 children for whom sex was re-
corded were male. Injury was the diagnosis for 48 chil-
dren (56%). Of these, the cause was fragmentation wound
in 25 children (52%), penetrating trauma in 11 (23%),
burn in 9 (19%), and blunt trauma in 3 (6%). The site of
injury was the lower extremity in 18 children (38%), head
in 11 (23%), upper extremity in 8 (17%), abdomen in 8
(17%), and chestin 3 (6%). Nontraumatic conditions had
congenital, infectious, gastrointestinal, and neoplastic
causes. During the study, 134 operations were per-
formed on 63 children. There were 5 deaths.

Conclusions: Expeditionary military hospitals will en-
counter both injured and noninjured children seeking
medical care. To optimize the care of these children, it
will be necessary to provide the proper personnel, train-
ing, and equipment.
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ODERN WARFARE OC-

curs in territories with

a civilian population,

resulting in injuries to

noncombatants, in-
cluding children.'® Sometimes, children
are employed as combatants or used as hu-
man shields.” Therefore, it is inevitable that
military medical units will encounter in-
jured children. Because local health care
is often disrupted near sites of conflict, chil-
dren with other problems also may seek
care at military hospitals. Just as it is im-
portant for military medical services to rec-
ognize and prepare for traumatic injuries
incurred by combatants and noncomba-
tants, it is also important to prepare for
medical illnesses that may be encoun-
tered.

United States and coalition forces en-
tered Iraq in 2003 and were accompa-
nied by medical personnel and facilities.
Combat medical echelons of care are as fol-
lows: level I, battalion aid stations; level

11, forward surgical teams; level III, hos-
pital facilities in the theater of combat; level
IV, Landstuhl Regional Medical Center in
Germany; and level V, Walter Reed Army
Medical Center, Washington, DC.®

The level IIT hospitals in the theater of
combat are the highest-acuity facilities
available to civilian casualties, including
children. The absence of adequate na-
tional medical facilities creates difficulty
in discharging children from expedition-
ary military hospitals if they have ongo-
ing medical needs.’ The lack of infrastruc-
ture, supplies, and personnel compromise
the effectiveness of Iraqi hospitals. Early
in the conflict, the decision was made to
offer US military hospital care to injured
civilians in instances of life-, limb-, and vi-
sion-threatening injury. In addition, on a
case-by-case basis, the hospital com-
mander could approve admission for chil-
dren with medical needs beyond the scope
of the Iraqi civilian medical system. This
report details a 17-month experience with
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Figure 1. The 332nd Expeditionary Medical Support Air Force Theater
Hospital in Balad, Irag. The network of tents includes 3 operating rooms,
which can each accommodate 2 simultaneous operations. The adjoining
helipad is visible in the background.

children treated at a level 11l expeditionary military hos-
pital in Balad, Iraq.

- EEETTEES

This study is a descriptive, retrospective study, for which in-
stitutional review board approval was obtained from the hos-
pital command section. All patients presented to the 332nd Air
Force Theater Hospital in Balad, approximately 40 miles north
of Baghdad. The facility consists of a series of tents, linked by
corridors, and a concrete floor (Figure 1).

The structure includes metal containers used as operating
rooms. In each of these 3 operating rooms, 2 operations can
occur simultaneously, so that 6 procedures can be performed
ata time. The hospital is capable of up to 24 intensive care unit
beds and 80 ward beds, depending on how it is configured. A
multinational staff of approximately 420 personnel enables sur-
gical and medical care across numerous specialties.

The period studied was 17 months from January 1, 2004,
through May 31, 2005. This period was chosen because an elec-
tronic record of all patients was initiated in January 2004 and
the authors left the hospital in May 2005. Data were collected
from the surgical logs of the hospital and reviewed retrospec-
tively. The record included all patients presenting to the hos-
pital for care. The diagnosis was determined by the admitting
surgeon. Demographic data were obtained from patients and
relatives, with assistance from translators, and recorded by the
admitting nurse. Pediatric age was defined as being younger
than 18 years. Data collected were age, sex, diagnosis, treat-
ment, and complications. An International Classification of Dis-
eases, Ninth Edition (ICD-9) code and Injury Severity Score (ISS)
were assigned for all children. The ISS was calculated using
ICDMAP-90 software (Tri-Analytics, Inc, Bel Air, Md). Statis-
tical analysis was by x* for distributions and unpaired, 2-tailed
t test for numerical data.

- BT

The conditions of a total of 85 children were evaluated and
the children were treated during the study period, repre-
senting 5.2% of all 1626 patients in the surgical logs and
approximately 18% of the Iraqi civilians treated. Their age
range was 1 day to 17 years (mean age, 8 years). Sex was
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Figure 2. Children presenting to an expeditionary military hospital for
traumatic and nontraumatic conditions during the 12 months before and the
5 months after a pediatric surgeon arrived at the facility.
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Figure 3. Mechanism of injury in 48 children treated at an expeditionary
military hospital. GSW/SW indicates gunshot wound and stab wound.

recorded for 56 of the 85 children. Of these, 34 (61%) were
male, 21 (38%) were female, and 1 child with intersexu-
ality had indeterminate sex.

Overall, 48 (56%) of the 85 children were treated for a
traumatic condition (ISS range, 1-29; mean, 8.5). The re-
maining 37 children (44%) were treated for nontraumatic
diagnoses. From January 1, 2004, through December 31,
2004, when no pediatric surgeon was present, 3 (10%) of
30 children were treated for nontraumatic diagnoses. From
January 1, 2005, through May 31, 2005, when a pediatric
surgeon was present, 34 (62%) of 55 children were treated
for nontraumatic diagnoses (P<<.001) (Figure 2).

INJURIES AND OTHER CONDITIONS

The most common cause of trauma was fragmentation
injury (25 [52%] of the 48 injured children) (Figure 3).
This category includes improvised explosive devices, un-
exploded ordnance, indirect fire (mortars, rockets, and
rocket-propelled grenades), mines, and blast injuries. Most
of the children with fragmentation injury were injured
in improvised explosive device attacks. Most of the 48
injured children had multiple sites of injury, with the most
common site of primary injury being the lower extrem-
ity (18 children [38%]) (Figure 4).

Nontraumatic conditions were grouped into the broad
categories of those having congenital, infectious, gastro-
intestinal and feeding, and neoplastic causes (Table 1).
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Figure 4. Primary site of injury in 48 children treated at an expeditionary
military hospital.

OPERATIONS AND OUTCOMES

At least 1 operation was required by 63 (74%) of the 85
children examined at our hospital. A total of 134 opera-
tions were performed on 63 children (mean number, 2.1
operations per child). These represented 4.4% of the 3036
total operations recorded at the hospital during the study
period. Forty-seven (98%) of the 48 children with trau-
matic injury required an operation. Only 16 (43%) of 37
children with a nontraumatic diagnosis required an op-
eration (P<.001 compared with children with trau-
matic injury).

One hundred eleven operations were performed in 47
children with traumatic injury (Table 2). Most of these
children required procedures at multiple sites of injury.
The most common operation performed was skin or soft
tissue wound care (which included irrigation, debride-
ment, fasciotomy, escharotomy, skin graft, dressing
change, and splint application). Twenty-three opera-
tions or procedures were performed on 16 children with
nontraumatic diagnoses.

Three complications occurred during the study pe-
riod. A 14-year-old child with a comminuted left femur
fracture developed osteomyelitis. An 18-month-old child
developed pneumonia after hepatoportojejunostomy for
biliary atresia. A 3-year-old child presenting with pneu-
monia and malnutrition went into cardiorespiratory ar-
rest when her endotracheal tube was dislodged, but she
was revived with cardiopulmonary resuscitation.

There were 5 deaths during the study period. Two were
the result of burns: a 10-year-old child with burns cov-
ering 65% of the total body surface area and a 2-year-
old child with burns covering 40% of the total body sur-
face area. Two deaths resulted from infectious causes: an
8-day-old newborn with neonatal sepsis and a 3-year-
old boy with visceral leishmaniasis. The remaining death
occurred in a 12-year-old girl with traumatic head in-
jury who required tracheostomy and placement of a gas-
trostomy tube. She was transferred to a civilian facility
where she asphyxiated when her tracheostomy became
plugged with secretions. For the 3 children who died af-
ter injury, the mean ISS was 26.7, whereas the 45 chil-
dren who survived their injuries had a mean ISS of 7.3
(P<.05). Thirty-day operative mortality was 6% (5 chil-
dren) for the entire group of 85 children. There was 1

Table 1. Nontraumatic Diagnoses in Children*

No. of

Diagnosis by Category (/CD-9 Code) Children

Congenital (n = 22)
Genitourinary (ambiguous genitalia [752.7],
hypospadias [753.8], cryptorchidism [752.89])
Hernia (inguinal [550.9], ventral [553.2])
Vascular (228.01)/lymphatic (457.9) malformation
Craniofacial malformation (756)
CNS (encephalocele [742], meningomyelocele [741.93])
Thalassemia (282.49)
Cardiac (hypoplastic left heart) (745.3)
Biliary atresia (751.61)
Cystic fibrosis (277)
Spondylolisthesis (756.14)
Calcific keratopathy (366.8)
Spastic contractures (718.4)
Infectious (n=7)
Visceral leishmaniasis (085.9)
Pneumonia (486)
Neonatal sepsis (771.81)
Infectious diarrhea (009.2)
Otitis media (382.9)
Gastrointestinal/feeding (n = 5)
Gastroesophageal reflux (530.81)
Rectal prolapse (569.1)
Aspirated foreign object (934)
Dehydration (276.5)
Failure to thrive (783.41)
Neoplastic (n = 3)
Central nervous system (239.6)
Mastoid (239.2)
Maxillary sinus (239.1)
Total
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Abbreviations: CNS, central nervous system; /CD-9, International
Classification of Diseases, Ninth Revision.

late death when the child who underwent portoenteros-
tomy died of liver failure 15 months after operation.

BN COMMENT Ry

This report describes the care of children by an expedi-
tionary hospital in Iraq. Our primary mission as a level
11T hospital was to provide evaluation, resuscitation, and
surgical care to combat-injured troops. When stabi-
lized, American troops were evacuated to the regional
medical center in Germany. However, our facility expe-
rienced “mission creep” because of the presence of in-
jured civilians, including children. Children addition-
ally had dehydration and malnutrition, which contribute
to increased mortality.'® After January 1, 2005, a pedi-
atric surgeon was available and a broader range of non-
traumatic conditions were treated in children.

Our experience mirrors that of other military medi-
cal providers in Afghanistan and Iraq in that fragmenta-
tion and blast injuries were the most common mecha-
nisms of injury.!* This is the typical pattern of injury in
victims of improvised explosive devices and suicide bomb-
ers. Children are particularly vulnerable to unexploded
ordnance and land mines.'*" Blast and fragmentation de-
vices produce multiple injuries over different regions of
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the body. This is especially true in civilians, who lack the
body armor worn by combatants.'* The injuries are a com-
bination of penetration and crush of the soft tissues, of-
ten accompanied by fractures. The wounds are contami-
nated by fragments of the explosive device, vehicle
shrapnel, clothing, and dirt. This requires extensive de-
bridement and high-pressure irrigation to clear the
wounds of debris and devitalized tissue. The fragments
from improvised explosive devices and land mines pro-
duce a cone of injury larger than the entry wound." In-
jured children at our facility required multiple proce-
dures for debridement of necrotic tissue, which delayed
primary closure of the wounds.

The lower extremity was the most common site of in-
jury, followed by the head. This differs from reports of
injured adults, who sustain upper and lower extremity
injuries more often than head injuries.®!"'*!° This pat-
tern may differ in children owing to their shorter stat-
ure and the proportionately larger size of the head. These
factors make the head a more likely target of fragmen-
tation devices. The third most common operation per-
formed, after soft tissue wound operations and fracture
fixation, was craniotomy for head injury.

Nontraumatic conditions were treated at our facility.
Some children were referred by Iraqi institutions un-
able to provide the acuity of care required. Others chose
to seek care at the American military base because of fi-
nancial hardship, another family member being treated
at our hospital, or referral after an encounter with Ameri-
can soldiers. Through the initiative and innovation of the
hospital personnel, we were able to make the most of the
austere conditions and limited resources, and we opti-
mized the care provided for these children.

Some deficiencies in resources became manifest.
There was a short supply of the smallest endotracheal
tubes, sizes 3.5 to 5.0. Twenty-two— and 24-gauge
catheters were quickly depleted following intravenous
access in the hands of providers not accustomed to
pediatric care. Finally, personnel experienced in pedi-
atric anesthesiology, critical care, and critical care
nursing were rare in our facility. The few individuals
with this experience were often hard-pressed to cover
prolonged periods when extremely ill children were
present in the hospital.

Military pediatric specialists were dispersed through-
out the theater of combat, assigned responsibility for adult
combat troops. Once we discovered their presence, these
providers represented a valuable resource for the care of
children. This pool of pediatric expertise was also pres-
ent during the first Gulf War.!” On one occasion, a pe-
diatric anesthesiologist, who was assigned north of our
location, traveled to our base to anesthetize a child for
portoenterostomy. One pediatrician, officially assigned
as the battalion surgeon for helicopter personnel on our
base, participated in our weekly clinic. Another ex-
ample of pooled resources was the case of the 2-year-
old girl who underwent resection of a cervical cystic hy-
groma at our hospital and later received radiofrequency
ablation treatment of her enlarged tongue at a different
combat support hospital.'®

Our experiences have demonstrated several impor-
tant lessons in the care of children in a war zone. Any

Table 2. Operations and Procedures Performed on Children

No. of

Operation Operations

For Traumatic Injuries
Skin and soft tissue wound care
Fracture fixation
Craniotomy/cranioplasty 6
Exploratory laparotomy 4
Vascular exploration/repair 8
Thoracotomy 2
Bronchoscopy/esophagoscopy 1
Enucleation 1
Sural nerve graft 1
Total 1

For Nontraumatic Conditions

o

Vascular access

CNS (resection of tumor, meningomyelocele repair,
decompression)

Bronchoscopy

Excision of head and neck mass

Orthopedic fixation

Hernia repair

Computed tomography while under general anesthesia

Orchidopexy

Repair of rectal prolapse

Roux-en-Y hepatoportojejunostomy

Bone marrow biopsy

Thoracoscopic decortication

Ophthalmologic evaluation while under general anesthesia

Total

W = = = = = 2NN N w

nN

Abbreviation: CNS, central nervous system.

hospital near conflict should expect to receive civilian
casualties, including children. The most common mecha-
nism of injury in children is fragmentation injury, and
the most common sites are the lower extremity and head.
Fragmentation injuries are contaminated, resulting in ne-
crotic tissue and requiring careful and repeated debride-
ment. The neurosurgeons assigned to the facility were
surprised by the excellent outcomes after penetrating head
trauma in this setting. Local health resources may be so
disrupted that children cannot be safely discharged un-
til they are well enough to survive under the care of their
families. To provide adequate care for children during
war, expeditionary medical hospitals must prepare for
them by providing the proper personnel, training, and
equipment.
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